The aim of this scientific research was to study the influence of various diets (ketogenic, low carb, mixed) on teeth and saliva structure of healthy individuals. The health condition of teeth and the influence of diet (sweets, water intake) were investigated using the questionnaires which were statistically processed by descriptive and inductive statistics. Saliva was examined using synchronous fluorescent fingerprint (SFF) and atomic force microscopy (AFM). The statistical evaluation of answers of respondents using the questionnaires about intake of sweets in their diet showed significant influence of sugars on formation of tooth decay of diet. The intake of water (volume and frequency) did not show significant influence on formation of tooth decay. Endogenous fluorescence and surface structure of saliva differed in healthy subjects with different diet. The most organized surface structure showed low carb diet (without crystals). The least organized surface structure showed ketogenic diet with the big crystals (1 -2 μm). Untraditional methods (SFF and AFM) enable the new, sensitive and quick analysis of the mixture of saliva. Saliva of individuals with low carb diet showed the most organized structure. Low content of sugar in diet is important possibility of the prevention before dental carries.
Introduction
Saliva (1 -1.5 L/day) is produced from salivary glands by exocrine secretion in the healthy individuals depending on the type of received food, the number of DOI: 10.4236/sar.2017. 54004 38 Spectral Analysis Reviews meals and water supply. In the case of water insufficiency, production of saliva decreases. The content of saliva is formed by water (99%) and other compounds (1%): Glucose, electrolytes (chloride ions, bicarbonates, phosphates, sodium ions, magnesium ions and calcium ions), nitrogen compounds (ammonia, urea) and proteins: enzymes, immunoglobulines, mucosal glycoproteins, albumins, oligopeptides, polypeptides and aquaporins [1] .
Saliva possesses several functions such as antibacterial, antimycotic, digestive (hydrolytic enzymes), remineralizing, moisturizing, buffering and neutralizing.
Saliva nourishes, mineralizes and protects the tooth enamel against acids from carbohydrate diet which can cause dental caries. The most important amino acid of saliva is arginine (7 -15 µmol/l), which neutralizes acids. Acids are result of the conversion of carbohydrates by bacteria. Arginine modifies the structure of the plaques which can not bind to the tooth surface [2] . Certain lactobacilli, actinomycetes, spirochetes and bacteria (Streptococcus gordonii, Streptococcus parasanguinis and Streptococcus miti) have an arginolytic character. These bacteria metabolize free arginine (not bound to peptides and proteins) by arginine deaminase (activity higher in saliva without caries) to ornithine, ammonia and carbon dioxide. The regularity of arginine in the diet increases the number of these microorganisms [3] , increases the pH in the oral cavity, sealing the interior of dentinal tubules, regenerates the dentine in combination with calcium, magnesium, vitamin K and D [4] and it removes tooth decay in the early stages by the formation of alkaline metabolites in saliva which increase pH of saliva [5] . Its protective effect can be disturbed by the decrease of pH. The normal pH values range between 7 -7.2 (after stimuli for secretion) and 6 -6.9 (after meal consumption). Among many influences on the salivary pH, there is a dependence on the type of diet and content of carbohydrates, lipids and proteins. The ketones are the main source of energy in the ketogenic diet which contains (70%) lipids, (20%) proteins and 10% (carbohydrates). The ketones are produced by the catabolic conversion of lipids. The cereals and legumes are completely absent in the ketogenic diet. The mixed type of diet contains higher (55%) carbohydrate intake, (30%) lipids and (15%) proteins. The low carbohydrate diet contains (25%) carbohydrates, (40%) proteins and (35%) lipids [6] . Vegetarian and vegan diet causes decrease of salivary pH which manifests as higher occurrence of dental caries [7] . Imbalanced, unilateral and insufficiently mixed diet with inappropriate selection of carbohydrates and improper cleaning of the teeth also lead to dental caries [8] . Carbohydrate are a source of energy but should be consumed in the form of polysaccharides that slowly metabolize and gradually release glucose into the blood [9] . The human organism prefers biocompatible righthanded chiral structure of the unrefined carbohydrates that cells can metabolize.
The left-handed chiral structure of artificial sweeteners is nonbiocompatible and it can not be converted by cells, it can be toxic for cells even if it has zero calories [10] .
For healthy teeth is essential using an balanced diet which contains optimal produces substances which inhibit plaque bacteria [12] .
In addition to pH and bacterial occurance, saliva contains proteins which make this body fluid interesting for diagnostics of various diseases and proteomic analysis. Saliva fluid represents high potential sampling material which contains several proteins which might be examined as possible biomarkers of various oral and systemic diseases [13] [14] [15] . Among more than 1000 detected and identified salivary proteins, the most abundant are α-amylase, cystatins, immunoglobulin A, G, M, agglutinin, lysozyme, lactoferrin, peroxidase, lipase, alkaline and acidic phosphatase [16] .
The aim of this work is to study the differences in structure of the composition of hard tooth tissues and saliva by different (ketogenic, low carbohydrate, mixed) diet in healthy individuals. The effect of saccharides and the influence of fluids on formation of tooth decay was monitored by evaluating questionnaires by using (descriptive and inductive) statistical methods.
In order to effectively analyse salivary proteome, several methods (synchronous fluorescence fingerprint and atomic force microscopy) are used. The autofluorescence properties of salivary proteins and other substances enable to use the fluorescence analysis. The synchronous fluorescence spectra (SFS) represents characteristic "fingerprint" for saliva of healthy control subjects. SFS is a specific analysis of overall endogenous fluorophores in saliva. During diseases but also other physiological disturbances of homeostasis, the composition of body fluids (saliva) is changed. These results are reflected in differences on SFS and it is 
Materials and Methods

Experimental
Health of the teeth of the healthy individuals (n = 263) were examined using the questionnaire. Age was stated by 260 respondents with mean (x = 31,612 years).
The oldest responder was 57, the youngest responder was 19.
Saliva of the healthy individuals with different diet (ketogenic, low carb, 
Methods
Statistical Analysis
Normality of the data distribution was tested using Anderson-Darling test. All the hypotesis (the effect of water consumption on the frequency of dental caries, influence of sweet consumption on the number of dental caries) was evaluated using Pearson correlation coefficient. For the verification of the hypothesis of difference of the number of dental caries among smokers and unsmokers, Mann-Whitney U-test was used on Minitab Solution 15 software. For the interpretation of the relationships, Cohen scale was used.
Synchronous Fluorescent Fingerprint
The samples of saliva were diluted (1:10) with the deionized water immediately 
Atomic Force Microscopy
Exogenous structure of the saliva layers deposited on the glass slides were stu- The correlation between the age and the number of dental caries was small (r = 0.208). Weak relationship between the age and the number of dental caries could be caused by other variables affecting tooth decay formation. The results confirm the hypotesis that the number of dental caries increse with increasing age (p = 0.002) what is in accordance with other studies [19] .
Fluids Intake
Almost one half of the responders stated they receive fluids all the time. 44% of the responders stated they received fluids sometimes, 6% of the responders stated they received fluids three times a day ( Table 1) .
The question about the volume of received fluids answered 234 from 263 responders. The average fluids intake was 2 liters/day (Figure 2 ). Approximately 2/3 of responders receive 1.32 -2.69 liters of fluids. The minimum stated value was 0.3 liters, the maximum stated value was 6 liters. The data about the volume of received fluids did not show normal distribution, the middle value is median (Figure 2 ).
Significant relationship between fluids intake (frequency, volume) and the number of dental caries did not occur (p = 0.737; p = 0.896, respectively). However, intake of plain water might replace sweet beverages consumption, thus, eliminate sugar intake and tooth decays, which was found as appropriate and working strategy [20] .
Approximately 2/3 of the responders stated they receive fruit and/or vegetables juices. Two responders did not answer the question (Table 2) .
Carbohydrate drink intake showed the smaller cariogenic effect than intake of simple carbohydrates from the solid meals. However, improper selection of the beverages causes insufficient absorption of the essential minerals and vitamins soluble in the water. Just 200 ml of a sweetened beverage could contain 20 g of sugar. Low pH and high phosphates of such beverages leads to hyperphosphatemia in the case of long-term consumption which induces hyperparathyroidism with subsequent bone demineralisation [21] . Negative synergic effect could be intensified by low dietary calcium intake. Low pH and the presence of carbohydrates are favorable for growth of Streptococcus mutans which contributes to tooth decay formation [22] .
Use of Sweetener
The most prefered sweetener among the responders was white sugar (31%) followed by brown sugar (15%), honey (12%) or other sweetener (0.4%) (Figure 3 ). The artificial sweeteners have wide range of use including chewing gums, mouthwash and toothpaste because they do not contribute to the dental caries.
However, they possess levorotatory chiral structure which our body is not able to process. Whatsmore, their consumption is associated with severe diseases [23] [24].
The role of sugar in the tooth decay formation is overwhelming. Each type of carbohydrate contributes to the dental caries in the different degree. Even though, it is difficult to exactly evaluate the contribution of each carbohydrate on the tooth decay formation due to diversity of human diet, there are such nutritional guidelines which skip carbohydrates almost entirely (ketogenic diet) or eliminates them (low-carb diet) and allow to examine health condition of teeth in long term carbohydrate cut down. 
Consumption of Sweets
The most abundant answer of the responders (39%) on the consumption of the sweets was at least once a day. On the other hand, 1/4 of the responders (25%) stated they consume the sweets once per week. Approximately 1/5 of the responders consume the sweets every second day (20%) and there were also the responders (14%) who consume the sweets several times per day. No sweets' consumption stated one respondent (0.38%). Our results (Table 3 ) confirm the familiar theorem that the sweets cause teeth damage in the form of decays and enhance the reproduction of harmful bacteria. The effect is already notable even in children [25] . The relationship between sweets consumption and tooth decays is statistically significant (p = 0.017) and large (r = 0.864). Therefore, to limit the sweets intake is the strong prevention before dental caries formation. Saliva, with its immense number of proteins and other substances, has the ability to reflect the changes of the inside homeostasis [26] . Therefore, the bias could be present and caused by other lifestyle variables such as a sport on regular basis, smoking, stress, etc. Furthermore, salivary fluorescence with specific excitation light wavelength could be used for more specific evaluation of the health of the oral cavity [27] .
Experimental Analysis of Saliva of Healthy Individuals with
Atomic Force Microscopy (AFM) of Saliva
Salivary surfaces studied by AFM revealed characteristic structures (crystals) according to the diet ( Figure 6 ). Low carb diet saliva did not show the presence 
Conclusion
This experimental work studied saliva of healthy subjects with different diet. It can show the benefits of specific type of diet and utilisation of novel techniques (synchronous fluorescence fingerprint, atomic force microscopy) for analysis of saliva. Saliva analysis could control the health of oral cavity which allows an early prevention against dental caries. The highest total fluorescence intensity showed saliva of low carb diet followed by mixed diet and the lowest fluorescence intensity showed ketogenic diet. The analysis of salivary surface showed the same tendency. The most ordered particles were revealed on the surface of saliva of low carb diet. Mixed and ketogenic diet revealed the presence of crystals and particles with various size. Our results confirmed the sense of different opinions about the impact of ketogenic diet on the overall health together with the opinion that the mixed diet contains the high amount of carbohydrates that showed harmful effect on the teeth health. The various factors including type of diet as well as amount of sugar in diet can modify the salivary surface structure and can change the salivary endogenous fluorophores which can be detected by fluorescence spectroscopy. Further studies are needed to investigate the effects of ketogenic and low-carbohydrate diets on the salivary structure.
